Loss of CYP3A7 gene induction by 1,25-dihydroxyvitamin D3 is caused by less binding of VDR to the proximal ER6 in CYP3A7 gene.
Cytochrome P450 3A4 and 3A7 (CYP3A4 and CYP3A7, respectively) are predominant forms in the human adult and fetal liver, respectively. 1,25-Dihydroxyvitamin D(3) (1,25(OH)(2)D(3)) is known to be a potent inducer of CYP3A4 in human colon carcinoma Caco-2 via vitamin D receptor (VDR). However, whether CYP3A7 is inducible by 1,25(OH)(2)D(3) has not yet been elucidated. In the present study, we examined the effect of 1,25(OH)(2)D(3) on CYP3A7 gene expression in Caco-2 cells, which express CYP3A4 and CYP3A7 mRNAs. 1,25(OH)(2)D(3) hardly induced the expression of CYP3A7 mRNA in contrast to the marked induction of CYP3A4 mRNA. Reporter assay using 5'-franking region CYP3A4 and CYP3A7 genes also revealed that 1,25(OH)(2)D(3) activates CYP3A4 promoter, but not CYP3A7 promoter, which has two mutations in the proximal ER6 site compared with CYP3A4 promoter. In addition, we found that the binding of VDR to the proximal ER6 in CYP3A7 gene was markedly less than that to the proximal ER6 in CYP3A4 gene using gel shift assay. Taken together, the decrease of VDR binding to the proximal ER6 caused by the mutation results in the loss of CYP3A7 gene activation by 1,25(OH)(2)D(3).